3,4,5 and coherent state of electromagnetic field modes 6 , respectively. The dense coding, originally proposed 1 , successively discussed and experimentally demonstrated, are mostly concentrated within the setting of discrete quantum variables 7, 8, 9 . Later, the schemes realizing highly efficient dense coding for continuous variables are theoretically proposed, in that the two-mode squeezed-state entanglement are exhibited to achieve unconditional signal transmission 10, 11, 12 . So far, the experimental demonstration on the quantum dense coding for continuous variables has not been presented to our knowledge. Our motivation to realize experimentally the dense coding for continuous quantum variables is not only for that its information capacity always beats signal-mode coherent-state communication and surpasses signal-mode squeezed state communication if the average photon numbers n >1 10 also for its high degree of immunity to unauthorized eavesdropping, since the signal-to-noise ratios in information channel are very small if without available other half of EPR beam to decode the signals, and furthermore, any attempt to extract information will reveal itself by a decrease in the signal-to-noise ratio and an increase of quantum fluctuation. Therefore the dense coding for continuous variables with enough robust quantum correlation has potentially application for future quantum communication and the developing quantum information processing 13, 14 .
As well known, a continuous nondegenerate optical parametric amplifier The experimental diagram is shown in Fig.1 . The entangled EPR beam is generated from a NOPA consisting of an α-cut type II KTP (KTiOPO 4 , Potassium Titanyl Phosphate) crystal (10mm long), the front face of which is coated to be used as the input coupler( the transmission>95% at 540nm wavelength and 0.5% at 1080nm) and the other face is coated with the dual-band antireflection at both 540nm and 1080nm, as well as a concave mirror of 50mm-curvature radius, which is used as the 
where ) (9 
It means that under ideal conditions, the signals ) (9 modulating two coherent beams a factor of two in channel capacity may also be gained, the signal-to-noise ratios of measurements are not able to breakthrough the SNL.
As well-discussed in Ref 27 , in which a signal is transmitted via two quantum channels of EPR pair, in our scheme the individual signal channel has a high degree of immunity to unauthorized interception since very low signal-to-noise ratios. Fig.4 . 
Assuming the EPR beam to be used for quantum teleportation on ideal conditions (gain=1, perfect transmission and detection efficiency), the yielded fidelity would be 
